The West African Economic and Monetary Union (UEMOA) has a history of monetary stability and low inflation. Nevertheless, there is substantial variation in relative prices within some UEMOA countries, in particular in the price of food relative to other elements of the retail price index (IHPC). Using monthly time-series data for cities within the region, we analyze the impact of changes in monetary policy instruments on the relative prices of components of the IHPC. We are then able to explore how the burden of monetary policy innovations is likely to be shared between the rich and poor.
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Introduction
Most papers in applied monetary economics are concerned with aggregate macroeconomic data, and ignore the possible consequences of monetary policy interventions for income distribution and poverty. This is true not only of papers about OECD countries, but also of papers about developing economies. There are some exceptions. Romer and Romer (1998) and Easterly and Fischer (2000) look at the crosscountry correlation between aggregate inflation and the well being of the poor, finding that on average low inflation enhances welfare. Similar conclusions arise from the case studies in Ganuza and Taylor (1998) . Another group of papers, including Cardoso (1992) , Cobham (2001) and Azam (2003) , look at the impact of different types of macroeconomic policy reform -such as orthodox stabilization packages, capital account liberalization and nominal exchange rate devaluation -on poverty.
A common theme in many of these papers is an emphasis on extreme contrasts (such as the difference between countries with hyperinflation and those with moderate inflation) or on the extreme policy interventions associated with macroeconomic policy reform that were so common in developing countries in the 1980s and 1990s. They have less to say about the impact of 'day to day' monetary policy on poverty. In countries that now have a relatively low and stable rate of inflation, and a manageable budget deficit, how do alternative types of monetary policy intervention affect the poor? Often, when looking at large, secular changes in the inflation rate, the focus of attention is on the adjustment of wages and on unemployment. But alternative short-term stabilization policy rules that impact on the prices of different commodities in different ways could also have very different consequences for the welfare of the poor. Even at very short horizons, over which wages are fixed, variations in prices could have a substantial impact on welfare. For example, some types of policy could be associated with relatively high variation in the prices of commodities (such as food) that make up a large fraction of the consumption of poorer households.
Why might this be so? Consider the possible differences between the impact of a change in interest rates and a change in the volume currency issued (still a potentially effective monetary policy tool in countries where financial markets are underdeveloped and M0 makes up a large fraction of the total money stock). M0 is a poor person's financial asset. An expansion of the currency stock will generate excess liquidity predominantly among the poor, and relatively more inflation in the prices of commodities consumed mostly by the poor. By contrast, the interest elasticity of saving is not likely to be much higher among the poor than it is among the rich. (In some developing countries it has been very low among all income groups.) So a reduction in the interest rate is less likely to generate more inflation among the commodities consumed mostly by the poor. Even if the prices of different commodities are cointegrated in the long run, inertia in the price convergence process might mean that short-run asymmetries of this kind are substantial.
The picture becomes even more complex if increases in liquidity stimulate a positive agricultural supply response in the short run, and cause an initial reduction in food prices. This is possible if, for example, aggregate prices are slow to rise in response to an increase in the nominal money stock, so there is an increase in the level of private sector real wealth. If people want to maintain a fixed wealth-income ratio, this may stimulate a reduction in the holding of other assets, including storable agricultural commodities.
It is quite possible that alternative types of monetary policy intervention that have the same aggregate effect -on for example the aggregate consumer price index -have very different types of effect on the components of this index, and therefore on the volatility of prices faced by different income groups. By a similar argument, there could be substantial regional asymmetries in the effects of different types of policy. In this paper we will explore these issues with respect to one particular area, the West African Economic and Monetary Union (UEMOA).
The UEMOA is a suitable area in which to address these questions because it has a history of a low and stable rate of inflation. The currency of the monetary union, the CFA Franc issued by the Central Bank of West African States (BCEAO), 1 has long been pegged to the French Franc (and now the Euro) at a fixed rate, with only a single devaluation since 1948. This devaluation (of 100 per cent) occurred in January 1994, and one Euro is now worth 657 CFA Francs. Aside from the first few months of 1994, 2 inflation in the member states of the UEMOA has been comparable with that of France. 3 Commitment to the fixed peg by a transnational central bank makes a low long-run rate of monetary expansion a time-consistent policy. The questions about poverty surrounding the comparison of low and high-inflation regimes are not relevant here. But the formulation of welfare-enhancing short-term monetary policy ought to be informed by the impact of such policy on the poor. Moreover, the relatively high-quality monetary data provided by the BCEAO makes such a study feasible.
In addition, the existence of regional price data within the UEMOA makes it possible to determine whether there are any regional asymmetries in the impact of monetary policy. The area has a single central bank issuing a single currency; but regional differences in, for example, the magnitude of short-run price inertia might mean that a monetary policy intervention has very different effects in different regions.
These issues will be addressed by fitting a time-series model of regional food and nonfood prices to data from the UEMOA. The structure of this model is elaborated in the following section.
Conceptual overview
The aim of the paper is to trace out the impact of monetary policy interventions on the price of the food and non-food components of the retail price index for urban consumers in different locations in the UEMOA. In this way, we can examine the effect of policy changes on the cost of living of different hypothetical income groups, among whom food consumption makes up a different proportion of total expenditure.
BCEAO monthly price statistics (discussed in more detail in the next section) are available for the principal cities of seven out of the eight countries that make up the UEMOA: Benin, Burkina Faso, Côte d'Ivoire, Mali, Niger, Senegal and Togo. 4 (Data for Guinea-Bissau, which joined the monetary union in 1997, are not available.) Our econometric model will make use of these data. We will be focussing on the postdevaluation period (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) . The 100 per cent devaluation of the CFA Franc in January 1994 represented a substantial structural break in the DGP for prices across the UEMOA, and it turned out not to be possible to fit a model with stable parameters to a data set incorporating the break period.
In this section, we provide an overview of the modeling framework to be employed. This framework is based on several key assumptions.
The first underlying assumption of the model (which will later be tested) is that there is long-run cointegration between the logarithms of food and non-food prices (p f and p r ) in each country i, each of which is integrated I(1). Moreover, there is long-run cointegration between the price of food in country i and the price of food in any of the other countries; the same is true of the non-food aggregate. However, prices differ from each other in the short run because they are subjected to shocks ( z it ε , z = (f, r)) that are not perfectly correlated. These shocks include local variations in productivity and in the cost of imports (the share of different commodities in total imports varying from one country to another).
The process of equilibrium correction could take a number of forms. In the UMEOA, one country (Côte d'Ivoire) is very much larger than the rest, and there is a substantial amount of migration between many of the smaller countries and Ivorian cities. 5 We will assume that Côte d'Ivoire is a 'lead' country, in the sense that prices in other countries all eventually converge on those in Côte d'Ivoire, but Ivorian prices are not affected by prices in the smaller countries, at least in the long run. (This assumption will be tested later.) In the absence of any changes in income, the money supply or interest rates, prices in each of the smaller countries (i) evolve according to an equilibrium correction process of the form: 
where the ) (L µ terms represent a set of deterministic components in the process. The time domain t is measured in months. We expect the signs and sizes of the γ parameters to be consistent with the long-run stability of the system with full price convergence, but do not impose any structure on 4 That is, Cotonou, Ougadougou, Abidjan, Bamako, Niamey, Dakar and Lomé.
5 See Appleyard (1999) for a description of migration patterns in the area. it 
where the first equilibrium correction term includes only Ivorian prices. Note that in the 'lead' country, Côte d'Ivoire, only the first equilibrium correction term enters into the price equations. The last two equilibrium correction terms are equal to zero by construction.
How do changes in monetary policy affect prices? In this paper we consider the possible influence of two policy instruments, the stock of currency in circulation in the UEMOA (m) and the BCEAO base interest rate (r). The impact of changes in m on prices will depend on its interaction with other monetary aggregates. There is some evidence that there is a stable real M1 demand function (that is, demand for m plus checking deposits) across the monetary area, if we allow for an exogenous structural break in the devaluation year, 1994. 6 Moreover, there are few legal restrictions on checking deposits. So, if checking deposits are a close substitute for currency, any increase in m will (at least partially) be offset by a reduction in deposits, ceteris paribus. In this case, there will be no stable long-run relationship between the real value of currency and the determinants of demand for M1 (real income and interest rates).
This appears to be the case. If we use annual data for the pre-devaluation period , it is not possible to reject the hypothesis that there is no long-run relationship between the real value of currency, income and the interest rate. We conducted a test for the existence of such a relationship using real GDP as an income measure for the seven UEMOA countries (excluding Guinea-Bissau), and constructing an aggregate UEMOA price series as the GDP-weighted average of national GDP deflators. (Consumer price indices are not available for all countries before 1970.) The test follows the method of Pesaran et al. (2001) , which does not require a priori knowledge about the order of integration of the series. It is constructed as an F-statistic for the joint significance of the θ parameters in the regression:
6 See for example Sugimoto (2001). where p t is the aggregate deflator, y t is aggregate real income, r t is the (base) interest rate and u t a residual. There is a range of critical values for the F-statistic, depending on the (unknown) order of integration of the different series. Using a lag order of one (which optimizes the Hannan-Quinn and Akaike criteria for the regression), our computed F-statistic is 2.90, which falls below the lower bound of these critical values. In other words, regardless of the order of integration of the series, we cannot reject the null that there is no long-run relationship. 7 If the sample is extended beyond 1993, there is still no evidence for a long-run relationship, and the regression parameters become unstable.
For this reason, we model the impact of monetary policy on prices in the postdevaluation period without cointegration between (m -p) and the determinants of demand for real M1. We allow for the possibility that changes in m or r have an immediate direct impact on prices, before the volume of checking deposits has time to adjust. But in the long run there is no stable relationship between the price level and the level of currency. This model encompasses as a special case the situation in which deposits adjust instantaneously to a change in the volume of currency, in which case such changes have no impact on prices, even in the short run. However, this case is a priori unlikely. In many parts of West Africa, informal sector agents intermediate between poor households and the formal banking sector. The intermediaries hold assets with respect to the formal banking sector (in the form of bank deposits) and liabilities with respect to households. In this kind of market it is likely that an injection of cash into the economy will lead to an adjustment of bank deposits only with a lag of some months.
More formally, we amend equations (3-4) as follows: 
where m t is the value of the stock of currency in circulation at the end of month t, and r t is the base interest rate at the end of month t. Note that a permanent change in m can have a permanent impact on the price level. If more cash is injected into the economy, then ceteris paribus prices will start to rise and deposits will start to fall. But there is likely to be inertia in both. Given the initial rise in prices, and a fixed real demand for M1, the eventual fall in deposits will be less than the initial cash injection. So the long run will see a larger total nominal money stock and higher prices, but the price increase is less than proportional to the initial cash injection. There is no stable long-run ratio of the volume of cash to the price level, even when we condition on determinants of money demand such as the interest rate.
One important caveat in the interpretation of the fitted model is that there is no variable in equations (6-7) to capture changes in real income. GDP data for the UEMOA countries are reported only on an annual basis, and we will be fitting a monthly model. However, over the relatively short period of 8 years that we will be considering, it is likely that variations in monthly income are dominated by the seasonal agricultural cycle. No large income shocks appear in the annual GDP data for the period. So the seasonal and trend components of z it µ in the regression equations ought to be a reasonable proxy for the income variable.
The policy variables m and r appear in the regression equations with a lag: they represent the value of the variable at the end of the month before the price index is observed. The values of policy variables are determined by the BCEAO on a monthly basis, and the raw data for the price indices are collected on a monthly basis (the process of data collection is often stretched over several weeks within the month). So the frequency of observations in the model matches the frequency with which the variables are observed. Since m t-1 and r t-1 are predetermined variables, they are weakly exogenous to prices at t, and the parameters φ i and ψ i can be estimated consistently without recourse to an instrumental variables estimator. Of course they might not be strictly exogenous, since BCEAO policy interventions might well depend on observed inflation. Fielding (1999) and Shortland and Stasavage (2003a,b) explore this issue.
One potential problem in interpreting a model of the kind represented by equations (6-7) is that the estimated effect of ∆m on prices might be partly due to a correlation between ∆m and public expenditure. For example, one might worry that food subsidies (such as those introduced in many UEMOA countries in the wake of the devaluation) are correlated with public spending, which is in turn correlated with money creation. In this case there is no straightforward interpretation of the estimated effect of ∆m on prices. However, the BCEAO has a number of financial instruments (for example, foreign liabilities) with which it can sterilize the impact of short-run fluctuations in government borrowing on money creation (Fielding 1999) . The correlation coefficient for deseasonalized ∆m and the deseasonalized rate of growth of BCEAO claims on governments in our sample period (1994m4-2002m7) is only 0.178. 8 So we can be reasonably sure that the estimated coefficient on ∆m does not suffer from any substantial bias from a correlation between ∆m and public spending.
Having fitted the model represented by equations (6-7) to our monthly data, we will be in a position to map out the way in which individual prices series respond to a change in m or r. Before explaining how this is done, it should be noted that our aim is to explore the impact of changes in policy on prices, rather than to model policy and prices simultaneously. We will use the fitted model parameters to compute the impact of a change in a policy variable on prices, conditional on the assumption that the policy variable does not change again in response to the price changes. In this sense, the policy variable changes we explore are not intended to represent 'typical' historical policy episodes. Rather, we investigate the consequences of monetary policy interventions from the point of view of the policymaker, treating the policy change as a strictly exogenous event. 9
In section 4, we will first present the fitted model of prices. We will then examine the implications of the model for the way in which food and non-food prices in each country evolve in response to changes in the currency stock or in the base interest rate. The focus of attention will be on the first 12 months after the change in policy, since we think it unlikely that any policy maker will work with a time horizon longer than a year. Though the pattern of food and non-food price responses is of interest in itself, one way of expanding on the implications of the results is to plot out the response of aggregate price indices of different kinds. The share food in the consumption of households with higher incomes is likely to be lower than that of lower income households. We will construct price response profiles for hypothetical households with different shares of food expenditure in total consumption. In this way, we can explore the possibility that households at different income levels are affected by monetary policy changes in an asymmetric way. We can also explore any regional asymmetries in the effects of changes in m and r.
3 The data 10
Overview
Monthly data for the 14 price series p ∆ , and the distribution of inflation over a sample including early 1994 is markedly leptokurtic. We do not attempt to model the devaluation episode, and our sample period begins in 1994m4 and ends in 2002m7. It can be seen from the figures that over this period food prices have been markedly more volatile than non-food prices. We will see whether this difference is associated with varying degrees of sensitivity to monetary policy.
Monthly data for m t and r t are taken from the IMF International Financial Statistics, lines 14A and 60 respectively. Note that r t is the monthly annualized interest rate. The IMF reports M0 figures for each individual country, because CFA notes are issued by national branches of the BCEAO. But these notes differ only by serial number, and circulate freely in all countries of the UEMOA. The m t series used in the fitted model is the logarithm of the sum of these 'national' currency stocks. 11 Figure 3 illustrates the two series. It can be seen that there is a great deal of seasonal variation in m t ; this is because cash is one of the principal financial assets used by farmers to smooth consumption over the agricultural cycle. The BCEAO allows the stock of currency in circulation to vary over the year to match the seasonal variations money demand. For this reason the seasonal component of z it µ explains a large part of the variation in prices conditional on m t . As Figure 3 shows, the seasonal pattern is very regular. There is also a marked break in the m t series after the devaluation in January 1994: since the devaluation, the money stock has been allowed to expand at a much faster rate. .15 BCEAO rediscount rate (Im et al. 2003) .
The null that the series are I(1) can be rejected at the 1 per cent level in both cases. For ∆m t and ∆r t the univariate unit root tests also indicate rejection of the null at the 1 per cent level.
Our model also assumes that the various price series are cointegrated. We test this assumption by conducting panel unit root tests for three sets of equilibrium correction terms corresponding to those in equation (1) 
this is only true when the alternative allows for a deterministic linear trend. In other words, we can assume that prices across the different countries of the UEMOA are cointegrated as long as we accept that there are secular trends in the relative price series.
On the basis of the results in Table 1 , the variables appearing in the model outlined in the previous section will all be treated as I(0) variables.
The fitted model

Parameter estimates
The parameters of model represented by equations (7-8) for the seven countries are estimated by FIML. (OLS is not efficient because the regression residuals are correlated with each other.) The full fitted model is reported in Table A1 in the appendix; the lag order in this model (one) is favoured by the Hannan-Quinn and Akaike information criteria. The deterministic components of the model are a seasonally varying intercept and a linear trend. Two alternative estimates are reported. The first is an unrestricted version and the second incorporates a set of parameter restrictions, some coefficients being set to zero so as to minimize the Hannan-Quinn information criterion. The response profiles discussed below are based on the restricted model, though the general stylized facts presented are also true if we use the unrestricted model.
As reported in the summary statistics Table (Table A2 in Table A2 also reports Chow Test statistics for parameter stability. These are constructed by fitting the model to a sample that excludes the last n observations, which are then used as a forecast period. The statistics reported are for n = 6 to n = 42 (that is, for six months to 3.5 years). 12 The forecast errors are not significant at the 5 per cent level, except for forecast periods restricted to the last year of the sample. So there is some concern that there is a structural break in the last year of the sample period. However, fitting the model to a data set ending in 2001 does not substantially alter either the parameter estimates or the response profiles discussed below.
We do not dwell in any detail on the parameter estimates in Table A1 . However, a few points about the fitted model are worthy of note. First, changes in the interest rate r t do not have any significant effect in the Ivorian price equations, and the interest rate coefficients are set to zero in the restricted model. Because Ivorian prices are not affected by other prices in the long run, this means that permanent changes in r t have only a short-run effect on prices in the system. However, changes in the currency stock m t do have a substantial and significant impact in the Ivorian price equations, so permanent changes in m t do lead to permanent changes in prices across the UEMOA. Second, all the lagged inflation terms have a significant impact in at least one of the other equations, so the short-run evolution of prices is the result of a complex web of interactions between food and non-food prices in the different countries.
The response profiles for food and non-food prices
Figures 4-7 illustrate the response of food and non-food prices in the seven countries prices to a (permanent) unit change in the currency stock m t and in the interest rate r t over the first 12 months after the change. These charts correspond to the data recorded in Table 3 , which reports the average monthly inflation rate for each price series at four, eight and 12 months after a 1 per cent change in each of the two policy instruments, with the corresponding standard deviations of inflation around this mean. 13 In interpreting these figures, two scaling factors need to be taken into account. First, the inflation rates are computed on a monthly basis, so a 1 per cent inflation rate corresponds to an annualized rate of a little over 12 per cent. Second, the hypothetical unit changes in the two policy variables ought to be interpreted in terms of the observed distributions of (deseasonalized) ∆m t and ∆r t , which are reported in In Table 3 these effects are quantified in more detail. Over the first four months after a hypothetical 1 per cent increase in m t , average monthly food price inflation rates are highest in Côte d'Ivoire, Senegal and Togo. In these countries, the inflation rate is about 0.03-0.04 per cent per month. For the largest observed change in m t (16 per cent), this corresponds to an annualized monthly inflation rate of 6-8 per cent. At the other extreme, a unit increase in m t delivers an average rate of food price deflation in Mali of over 0.02 per cent per month in the first four months. Price effects in the other four countries lie in between these two extremes. If our perspective changes to the 12-month horizon these stylized differences are still present, but the magnitude of the crosscountry variation is much smaller. Average monthly inflation in Mali is now positive, as Malian prices are pulled up to the UEMOA average, and average inflation rates among the other countries are much less dispersed. Table 3 shows that the variation in the response of non-food price to a 1 per cent increase in m t is smaller. Over the first four months, average monthly inflation rates vary between about 0.02 per cent (Burkina Faso) and about 0.03 per cent (Côte d'Ivoire, Senegal and Niger). If we consider a 12-month horizon, these differences have all but disappeared.
The profiles for a change in the interest rate, depicted in Figures 6 and 7 , look very different from those for a change in the currency stock. There is one substantial price response on impact: a percentage point fall in r t generates an increase in Togolese food prices of over 3 per cent. There is a similar effect in Mali, but with a magnitude about half that in Togo. Otherwise, the estimated price responses are all less than 1 per cent, which is very small considering that the average change in the interest rate is only about 4 basis points. The figures show that in all countries the price response profiles decay quite quickly to zero. Table 3 reinforces this impression. Over a four-month horizon Togo stands out as the one country with a substantial monthly inflation rate (0.79 per cent) in response to the unit interest rate change. The effects in all other countries are very small, even at the four-month horizon. Over longer horizons the average monthly inflation rate in Togo is very much closer to the UEMOA average.
What do these figures have to say about the cross-country distribution of the costs of an increase in the stock of currency or a decrease in the interest rate? On average, the rate of growth of the currency stock is quite small, but from time to time there are substantial monetary expansions and contractions. So it makes sense to focus on the volatility of food prices that arises in response to a monetary expansion or contraction. A simple measure of volatility is the standard deviation of inflation in the different countries implicit in the price response profiles, that is, the extent of variation in inflation as prices adjust to their new mean level. Suppose that the BCEAO decides to increase (decrease) the stock of CFA currency by 10 per cent, implying a general price increase (decrease) of about 1 per cent in the long run. Such a change in m t is larger than the average we have observed in recent years, but smaller than the largest observed change. This policy change might be motivated by a desire to boost (reduce) aggregate demand in response to a negative (positive) macroeconomic shock or -less likely -by an increase (decrease) in borrowing by one or other of the member state governments. Table 3 implies that the cross-country asymmetries in aggregate price responses will largely be due to asymmetries in the response of food prices. At all time horizons, the largest standard deviation in monthly inflation is in Mali (about 1.5 per cent at the fourmonth horizon, for a 10 per cent change in m t ). But the standard deviations of prices in Côte d'Ivoire and Senegal (0.8 per cent and 1.2 per cent at the four-month horizon) are also relatively high. Given that recent average inflation rates in the UEMOA have been of Western European magnitude -that is, less than 0.5 per cent per month -these effects are substantial. By contrast, the figures for the other four countries are much smaller, because food prices there respond much more smoothly to the change in m t . So consumers in Mali, Côte d'Ivoire and Senegal will bear the burden of sudden (and, if the change in m t is a shock, unpredicted) price movements.
If we consider an interest rate change, the picture is very different. Suppose that the BCEAO reduces (increases) r t by three quarters of a percentage point. This represents a change of about two sample standard deviations. Table 3 implies that over a four-month horizon, the standard deviation of food price inflation in Togo will be about 1.3 per cent. 14 The standard deviation of food price inflation in Mali is about half as large as this, and in Burkina Faso and Senegal about one third as large; the corresponding figures for the other countries are very much smaller. So consumers in Togo and (to a lesser extent) Mali will bear the burden of sudden (and, if the change in r t is a shock, unpredicted) interest rate movements. 15
The response profiles for hypothetical income groups
We have seen that the burden of a change in m t , in terms of inflation volatility, falls on consumers in Mali, Côte d'Ivoire and Senegal; and that the burden of a change in r t falls on consumers in Togo and Mali. Which consumers: the rich or the poor? Since food prices are more sensitive to changes in monetary policy instruments than non-food prices, it is likely to be the poor. Figures 8-14 and Table 4 provide evidence on the magnitude of this effect.
Each of the figures shows the response profiles of the aggregate consumer price index for three hypothetical households in a particular country, following either a unit increase in m t or a unit decrease in r t . The 'middle income household' index is the Ivorian IHPC. The 'low income household' index is constructed with a weight on food prices twice that in the Ivorian IHPC. The 'high income household' index is constructed with a weight on food prices half that in the Ivorian IHPC. 16 Of course, consumption patterns between high and low-income households differ in ways other than the share of food in total expenditure, and we do not have enough degrees of freedom to fit a more disaggregated model of consumer prices. Nevertheless, the share of food in total consumption is likely to be the major difference between rich and poor households. The figures show that in three countries -Benin, Burkina Faso and Togo -the three response profiles for a change in m t are virtually identical. In these countries, food and non-food prices respond in a similar way to the initial change in m t . In Senegal the same is true from the second month onwards, but inflation is much higher for the low-income group in the first month after the new currency creation. In Côte d'Ivoire, the initial upward jump in the price index for low-income households is also much larger than for high-income households, and moreover the gap between the price indices persists for some time. (Price convergence is relatively slow in Côte d'Ivoire.) In Mali, there is virtually no initial jump in the high-income price index, because the increase in nonfood prices is offset by Mali's idiosyncratic decrease in food prices. But for low-income households, who spend a larger fraction of their income on food, there is a substantial drop in food prices after the increase in m t , followed by a steady increase as food prices converge on non-food prices. So the price index for low-income households is much more volatile. In Niger, prices are somewhat higher for the high-income group in the 12 months following the increase in m t , although the initial price increase is relatively small, and for all income groups the transition to the steady state is relatively smooth. This implies a relatively low inflation variance for all income groups. Table 4 indicates the implications of these responses for the average inflation rate and the standard deviation of inflation in the 12 months following a 1 per cent change in m t . The Table implies The response profiles for changes in the interest rate are rather different. Only in Togo, and to a lesser extent Mali, Burkina Faso and Senegal, are there any quantitatively substantial effects. In all cases the rise in prices following a fall in the interest rate is larger for low-income households, although in Burkina Faso and Senegal this difference is negligibly small. Table 4 implies that a change in r t equal to three quarters of a percentage point will lead to a standard deviation of inflation in the following four months equal to 0.8 per cent for low-income households in Togo. 17 The corresponding standard deviations for low-income households in Mali, and for middle-income households in Togo, are about half this. In Burkina Faso and Senegal, all income groups experience a magnitude of inflation volatility that is marginally smaller again.
So, in general, monthly movements in either one of the monetary policy instruments can be expected to generate more price volatility for the poor than for the rich. But the volatility effects are concentrated in a limited number of countries: Mali, Senegal and Côte d'Ivoire for changes in m t ; Mali, Senegal and Togo for changes in r t .
A note on orders of magnitude
How important are the magnitudes indicated above? If one just considers a single unanticipated change in a monetary policy instrument, then the conclusion will be that there is a small -but not entirely negligible -impact on welfare. For example, a 10 per cent contraction of the stock of currency causes the aggregate price index for our hypothetical low-income Malian household to rise by about 1.4 per cent in the first month, a figure that has declined to 0.2 per cent by the fourth month. If all of this price increase is met by a reduction in food consumption (because household income and other expenditure commitments, such as rent, are fixed in the short term), and if each household member eats one meal per day, then the consumption foregone is equal to about 1.5 meals per person.
However, if one considers the persistent volatility in inflation that is likely to result from frequent changes in monetary policy instruments (and remember that the standard deviation of deseasonalized monthly ∆m t is over 4 per cent), the figures calculated above are substantial relative to the inflation targets used by central banks in OECD countries. For example, the Bank of England aims to keep aggregate annualized inflation within one percentage point either side of a target rate. We have seen that a 10 per cent change in m t results in an immediate monthly change in food prices in Mali of 2.5 per cent (Figure 4) , and a corresponding change in aggregate prices for low-income households of 1.4 per cent (Figure 10 ).
Summary and conclusion
We have fitted a model of urban food and non-food prices to monthly time-series data for different countries in the West African Economic and Monetary Union, in order to examine the asymmetries of price response that arise after a change in a monetary policy instrument. Although the countries share a common currency and a single central bank (the BCEAO), and although prices across the monetary union are cointegrated, there are some significant short-run asymmetries, both across countries and across commodities. We have explored the consequences of these asymmetries for different income groups in different member states. Households in a subset of the countriesespecially poor households -bear the brunt of the price volatility that occurs in the wake of a change in the value of one of the instruments.
This does not mean that the BCEAO should abandon monetary policy. The policy instruments at its disposal are a potentially valuable set of tools to combat the price uncertainty that arises from exogenous shocks and increases the vulnerability of the poor. However, policymakers do need to be aware of the distributional asymmetries that arise as a consequence of monetary policy interventions. There may be a need for targeted measures (for example, food subsidies), to reduce the price volatility that faces certain income groups in certain countries following a large monetary adjustment.
We should stress that the results here relate to urban prices. High-frequency time-series data for rural areas are not available. The heterogeneity we observe between cities and between income groups suggests that there might well be some heterogeneity between urban and rural areas. This is an important topic for future research. 
